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(54) Mouldable acoustic devices 

(57) Mouldat>le acoustic devices internally coupled 
to a vetiide engine's air filter relates to a mouldable 
acoustic box (5), comprised of a plate of porous acous- 
tic at}soibing material or a set of plates of porous acous- 
tic materials, superimposed and glued to each other, 
having its shape predetermined pursuant to the internal 
and acoustic characteristics of the conventional air filter 
to which ft will be internally coupled, the device (5) being 
essentially an acoustic internal lining having the pur- 
pose of atssoft^ing acoustic waves generated by inlet 
noises, that Is coupled inside the air f Oter's upper com- 
partment (1) and/or lower compartment (2). the device 
(5) being optionafly removable f 
vrom the relevant compartments. 
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Description 

The present invention relates to mouldable acoustic 
devfices. and in particular to mouldable acoustic tutxjlar 
lining devices made of sound-absorbing material or a 
set of sourxJ-absort^ing materials, which has the shape 
thereof predetermined according to the internal charac- 
teristics of vehicle engine air inlet components, such as 
air filter of an automobile, pick-up truck, truck or the like. 

As is known in the automotive industry, there are 
known acoustic devices to be located in the interior of a 
vehicle engine*s air fitter, which can be, for example, 
known sound-reducers or truncated-cone sound reduc- 
ers, made cf plastics or metal, which are generally cou- 
pled around circular openings (1-A1, 2A1) - see Figure 
1 annexed hereto, showing a lateral cross-section of a 
type of conventional air filter - made respectively on one 
side of the air filter's upper conpartment (1) and lower 
compartment (2), the air titer element (3) being com- 
pressed between the two compartmerrts (1 .2) and the 
internal supports for said air filter element (3). 

In the arrangement shown in Figure 1, the air is 
aspirated by the dirty air inlet nozzle (1-A) of the upper 
compartment (1) and in the aspiration sequence - indi- 
cated by the larger arrows (S-1) - the air passes through 
the noise reducer or truncated cone shaped sonorizer - 
not shown on the Figure - coupled around the circular 
opening (1-A1), enters the upper compartment (1), then 
passes through the filtering element (3). enters the 
lower conpartment (2) of the filter and passes through 
the noise reducer or truncated cone shaped sonorizer 
of the tower compartment (2) that is coupled around the 
circular opening (2-A1). entering the purified air exit 
nozzle (2-A) and then into the vehicle's engine, 
whereby, simultaneously and inversely to the trajectory 
descrifc>ed above, there is a sequence of inlet no^es by 
TTieans of sound waves - shown sequentially by bold 
arrows (8-2) which finally exit through the filter's upper 
compartment (1) dirty air irdet nozzle (1-A). 

However, such internal noise reducers or truncated 
cone shaped sonorizers are integral parts usually made 
of plastics or metal, these materials being non-acousti- 
cal but rather noise propagators, such reducers or 
sonorizers allowing by reason of their truncated cone 
shape only a modest damping of the inlet noises - by 
breaking up the sound waves - and that includes the 
ermine's avd air aspiration noises, exiting through the 
dirty air inl^ nozzle (1-A). 

There are also known acoustic devices which may 
t>e tocated in the outer part of the air fitter, which can be 
for example, tubes or boxes that control the air input to 
the engine and which are arranged upstream of the air 
filter, coupled to the nozzle (1-A) of the dirty air inlet of 
the air filter's upper compartment (1). The above-men- 
tioned conventional acoustic devices are intended to 
reduce the inlet rK>ises. 

Referring to Figure 2 (where like parts to those 
shown in Figure 1 are generally denoted by like refer- 
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ence numerals), a conventional clean air passage tut>e 
(5) made of rubber or plastics, which is coupled to the 
dean air exK rK>zzle (2-A) of the air fitter's lower com- 
partment (2) and to the cartxjretor nozzle (6) comprises 

5 merely a leak proof tube (5) that ensures a seal for the 
conducted air. However, the fact that the tube (5) is typ- 
ically made of rutiber or plastics causes it to transmit the 
engine noise via the fitter; because the clean air pas- 
sage tube (5) interconnects the air fitter and the carbu- 

10 retor (6), it is an integral part of the vehicle engine inlet 
assemtily. 

The use of known external, acoustic tubes or 
boxes, and internal noise reducers or truncated cone 
shaped sonorizers, do not in practice achieve the desir- 

75 at>le technical effect of noise reduction, because being 
typically made of plastics or metal, they do not at>sorb 
the acoustic waves to the required degree. Further- 
nrtore, the addition of tubes or boxes contributes to 
increase the cost of production and also takes up exces- 

so sive space in the engine compartment. 

The mouklable acoustic device of the present 
invention ameliorates the defiderKies with known 
arrangements. 

The invention is defined in the appended claims, 

2S with preferred features being set out in the subsidiary 
(dependent) daims. 

In a first emlxxliment. the invention comprises a 
mouldatrfe acoustic device internally coupled to a vehi- 
de engine^s air fitter, being coupled inside an air fitter 

30 provided with an upper compartment (1) having a dirty 
air inlet nozzle (1 -A) and a circular opening (1 -A1) made 
on the wall of conpartment (1) the air fitter element (3) 
being pressed between the filter's upper (1) and lower 
(2) conpartments and tie internal supports (4) of said 

35 air filter element, with a drcular opening (2- A1 ) made on 
the wall of compartment (2). fdlowed by purified air exit 
nozzle (2-A) towards the inskJe of the vehide*s engine, 
the acoustic device being made by moulding, thermo- 
pressing machine or any other appropriate manufacture 

40 process, with a predetermine shape, according to the 
internal and acoustic characteristics of the type of air ti- 
ter in which it will be applied, the moutelable. acoustk: 
device preferably comprising porous acoustic at>sofbing 
material, preferably comprising a lining of one or more 

45 sheets or plates of sakJ material. 

The mouWable acoustic device therefore comprises 
an acoustk: internal lining that can assume several 
stiapes - compatik)le with the internal and acoustic 
shapes of the conventtonaf air filter to which it will be 

so internally coupled (typically by gluing) - the device being 
therefore a stamped or thernfK>formed part (optionally 
rennovable), that can be coupled inside the conventional 
air filter's upper compartment or lower compartment. 
Further preferred features of the invention can l^e 

55 better understood by reference to Figure 3. which 
shows a lateral cross-section of a conventional air fitter 
provided with an upper compartment (1) having a dirty 
atr nozzle (2-A) and a drcular opening (1-A1) made on 
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the wan of compartment (1), the air filter element (3) 
being pressed between the filter's upper (1) and lower 
(2) compartment and the internal supports (4) of the air 
fitter element, there being a circular opening (2-A1) 
made on the wall of coopartment (2). which is followed 5 
by a purified air exit nozzle (2-A) towards the inside of 
the v^tde's engine. 

As shown in Figure 3, the mouldatsle acoustic 
device forms a lining box (5) (of generally square, circu- 
lar or any other suital^le shape conforming to the interior 10 
of the filter), that is coupled (typically by gluing) to the 
inner surfaces of the air filter's upper oxnpartnnent (1). 
with a circular lateral opening (5-A) coinciding with the 
circular lateral opening (1-A1) of the upper compart- 
ment (1) and also coinciding with the circular lateral is 
opening (2-A1) of the lower compartment (2), the lining 
box (5) t>eing open in the direction of positioning with 
the air filter element (3). 

Accordingly, the device is mouldable in the shape of 
a lining l>ox (5) of required shape, tfiat internally lines 20 
the air f iter's upper (1) and lower (2) compartments, or 
may line only one of these two compartments (1 or 2). 

It should be explained that the mouldable acoustic 
device in the shape of a lining box (5) comprises a 
porous acoustic atDsorbing material or more than one 25 
porous acoustic material advantageously in sheet or 
plate form. 

By ¥vay of example, in the case where only one 
acoustic absort^ing material is employed in the manu- 
facture of the mouldal>le lining device (5). this nwterial 30 
can be a non-woven, porous and/or treated sheet, 
fibrous material or plate (for example, of polyester). Also 
by way of example, in the case where a set of acoustic 
materials is employed in the manufacture of the mould- 
afc)le device (5). this set of materials can comprise 3S 
superinposed lining sheets or plates glued to each 
other, made, for example, of porous paper, perforated 
aluminium or cotton tissue. 

For nianufacture of the mouldat>le acoustic device 
(5) is employed a nrwuld. a thermo-pressing machine or 40 
another appropriate manufacturing process. It should 
be emphasised that for each type of conventional filter a 
study of its acoustic characteristics is made in order to 
allow the proper nxHilding of tiie acoustic, box-shaped 
lining device (5) applicable thereto. 45 

The technical effect caused by the mouldable 
acoustic lining device (5) is tiiat of absorbing the sound 
waves: the invention has shown a significant decit>el 
gain in respect of prior art noise reducers or truncated 
cone shaped sonorizers made of plastic or metal, and sc 
acoustic external tubes or boxes. 

The absorption of sound waves by the device (5) is 
illustrated in Figure 3, whereby the sound waves - 
sequence of bold arrows (S-2) - coming from the vehi- 
cle*s engine through the purified air exit nozzle (2-A) st 
enter the filter^ lower compartment (2) and are initially 
absort>ed by the device (5). as shown by the small sirui- 
ous arrow (S-3), the sound waves - already partially 



absort)ed • passing to the upper compartment (1) 
through the air fitter element (3), and in the upper com- 
partment (1) are again at>sort)ed by device (5). as 
shown by tiie smalt sinuous arrow (S-3) and subse- 
quently the sound waves, witii a significant decrease in 
intensity, as shown by arrows (S-4). exit through the 
dirty air inlet nozzle (1-A). 

In a second embodiment, an inrproved mouldable 
acoustic tutxilar device has been developed to solve the 
technical deficiency relating to the prior art dean air 
passage tube (5) shown in Figure 2. 

As shown in Figures 4 and 5. the device comprises 
an acoustic, internal, tubular lining device (7) having a 
predetermined shape, in accordance with the internal 
characteristics of the clean air passage tube (5). 
wherein the acoustic tulxilar lining device (7) will be 
applied internally by adhesive or the like, typically 
renwining fixed to the inner portion of tut>e (5) inner por- 
tion, the acoustic tubular lining device (7) t>eing capable 
of being applied partially or totally along the tube (5) 
inner portion, also with an end thereof optionally 
extending beyond the tube (5) limit, in the coupling 
thereof to tiie dean air exit nozzle (2-A). 

Figures 4 and 5 show an inlet assembly, the mould- 
able acoustic tubular device (7) is applied inside the 
dean air passage tube (5) by partial coupling, it being 
noted that in tiiis example of application to the acousti- 
cal tubular device (7) - also shown separately on Figure 
4, which shows a lateral cross-section of tube (5). hav- 
ing tiie device (7) internally coupled thereto - is given a 
straight tubular shape. One end (7-A) of device (7) 
extends beyond the limit of the tube (5) moutti and pen- 
etrates (7-A) inside the lower compartment (2) dean air 
exit nozzle (2-A) of the conventional air filter, being able 
to penetrate inside said clean air compartment (2). 

Figure 2 also shows the sequence of aspiration of 
dirty air - shown by larger arrows (S-1 ); accordingly, the 
air drawn by dirty air inlet rx>zzle (1-A) passes through 
the upper compartment (1) and ttirough the ffltering ele- 
ment (3); the already cleaned air then enters the air fil- 
ter's lower compartment (2). and the dean air flow - 
shown by larger an-ows (S-2) passes through the dean 
air exit nozzle (2-A) and subsequentiy through the inner 
portion of the acoustic tubular device (7) and the dean 
air passage tut^ (5) and thence to the vehide engine's 
interior, through the cartxiretor (6), whereby, simultane- 
ously and inversely to the trajectory descrit>ed above, a 
sequence of inlet noises takes place by means of sound 
waves - shown in sequence by bold arrows (S-3) which 
will be initially absort>ed by the acoustic tutxjiar device 
(7) and suljsequentiy absorbed by the conventi nal 
acoustic and internal devices coupled inside the air fil- 
ter's lower (2) and upper (1) compartments, and finally 
absort>ed by tfie conventional external acoustic devices 
coupled around and outside the dirt air inlet nozzle (1- 
A). 

It should be pointed out that, depending on the 
acoustic attenuation desired for the inlet assembly, the 
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acoustic lUbutar device (7) may entirely or partially dis- 
pense with the utilisation of the above-mentioned con- 
ventional acoustic devices. 

Figure 5 is a lateral cross-sectional view of the con- 
ventional clean air passage tube (5). having the mould- 
able acoustic tut)tdar device (7) ap^ied by total coupling 
to the interior thereof, it being noted that in this example 
of application of the device (7) a tutxjiar shape is pro- 
vided in accordance with the internal and broken char- 
acteristics of the conventional tiiDe (5). It is further 
noted that in this example, the end (7-A) of device (7) 
does not extend beyond the limit of the tube mouth (5) 
whereby, as a result, the end (7-A) will rx>t penetrate the 
inside of the clean air exit nozzle (2-A} of the conven- 
tional atr filter, as could penetrate nozzle (2-A) and the 
clean air compartment (2). 

It should be explained that the mouldat^le acoustic 
tubular device (7) is manufactured of an acoustic 
absorbing material provided with pores, or manufac- 
tured with a set of acoustic materials, all having control- 
led porosity. 

As an example, in the case where only one acoustic 
at>sorbing material in the manufacture of the mouldable 
acoustic tutDular device (7). this could be a porous, non- 
woven polyester. 

Also as an example, in the case where a set of 
acoustic materials are employed in the manufacture of 
the mouldable acoustic tubular device (7). this set of 
materials could comprise porous paper, perforated alu- 
minium and cotton tissue superimposed to and glued to 
each other. For the manufacture of the mouldat^e 
acoustic tutxilar device (7) is employed a thermo-press- 
ing machine, or a mould, or a circular weaving machine, 
or another appropriate manufacture process. 

The technical effect caused by the mouldable 
acoustic device (7) is that of absorbing the sound 
waves, it being ot>served that in the device (7) has 
shown excellent acoustic conditions, whereby an intake 
assembly employing the device (7) inside the dean air 
passage tube (5) there will t>e a significant decft>el gain. 

Claims 

1. An acoustic device lor an air intake component of a 
vehicle engine, the acoustic device being moulda- 
bte to a pred^ermined shape configured to fit inter- 
nally of an air Irxtake component according to the 
internal and acoustic characteristics of the compo- 
nent, the moukiable device comprising an acoustic 
absort>ing material wfuch is preferably porous. 

2. An acoustic device according to claim 1. which 
comprises a lining mouldable to the predetermined 
shape configured to fit internally of the component, 
the lining preferably comprising a sheet or plate. 

3w An acoustic device according to claim 1 or claim 2. 
wherein the device is mouldatsle to form an article 



of box-like or tubular configuration preferably com- 
prising one or more sheets or plates of porous 
acoustic at>sorbing material, further preferably 
t>eing superimposed and kx)nded to one another 
5 where a plurality of sheets and plates are provided. 

4. An acoustic device according to any of claims 1 to 

3, vrherein the device is mouldable by therrTx>press- 
ing or the like manufacturing process. 

10 

5. An acoustic device according to any preceding 
claim, wherein the device is mouldable to be config- 
ured to be internally coupled to a vehicle engine's 
air fitter being coupled inside an air filter provided 

15 with an upper compartment (1) having a dirty air 
inlet rx)zzle (1-A) arxj a circular opening (1-A1) 
made on the wall of conpeirtment (1) the air filter 
element (3) being pressed between the fitter's 
upper (1) and tower (2) compartments and prefera- 
biy tie internal supports (4) of said air filter element, 
with advarttageously a circular opening (2-A1) 
made on the wall of compartment (2), followed by 
purified air exit nozzle (2-A) towards the inside of 
the vehicle*s engine. 

25 

6. An acoustic device according to claim 5. comprising 
a tx)x-shaped structure (5) tfiat can be coupled 
(typically by gluing) and optionally removable, pro- 
vided with a circular lateral opening (5-A) coinciding 

30 with the circular lateral opening (1-A1. 2-A1) of 
conrpartment (1.2). the box-shaped lining device 
(5) being open in the direction of positioning with 
the air filter elemerrt (3). 

35 7. An acoustic device internally coupled to a vehicle 
©igine's air filter according to claim 4 or 5, wherein 
the lining (5) internally lines the air fitter's upper 
compartment (1) and/or lower compartment (2). 

40 8. An acoustic device acoording to any of claims 1 to 

4, wherein the device is mouldable to a tubular con- 
figuration to be coupled internally in the dean air 
tut>e of a vehide*s engine inlet assemtily. attached 
to the inside of the conventional dean air passage 

45 tube (5) (typically made of rubber or plastics), inter- 
connecting the air filter (2) compartment dean air 
exit nozzle (2-A) and the caitxiretor {6), the acous- 
tic tubular device preferatsly being made by a 
thermo-pressing machine, or a mould, or a drcular 

so weaving machine, or another appropriate manufac- 
ture process, with a predetermined shape config- 
ured to the inner characteristics of the clean air tut>e 
(5) to which It is to be applied. 

55 9. An acoustic tubular device to be coupled internally 
in the dean air tube of a vehicle's engine inlet 
assembly, according to daim 8, wherein the tubular 
device (7) is an acoustic internal lining (typically 
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appfied by gtutng) to the inside of the dean air tube 
(5). 

10. An acoustic tutxjlar device to be coupled internall/ 

in the clean air tube of a vehicle's engine inlet s 
assembly, according to claim 8 or 9, wherein the 
tubular device (7) Is partially or totally coupled 
along the inside of tube (5). with an end (7-A) 
optionally extending beyond the limit of tut>e (5) in 
the letter's coupling with the clean air exit nozzle (2- io 
A). 

11. An acoustic tutxjIar device coupled internally in the 
clean air tube of a vehicle's engine inlet assembly, 
according to daim 10. wherein the end (2-A) of is 
tubular lining (7) penetrates inside the nozzle (2-A) 

or penetrates inside nozzle (2-A) and the filter's 
dean air compartment (2). 

20 
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(54) Mouldable acoustic devices 

(57) Mouldable acoustic devices internally coupled 
to a vehicle engine's air filter relates to a mouldable 
acoustic tx3x (5). comprised of a plate of porous acous- 
tic at>soitoing material or a set of plates of porous acous- 
tic materials, superimposed and glued to each other, 
having its shape predetermined pursuant to the internal 
and acoustic characteristics of the conventional air filter 
to which it will be orternally coupled, the device (5) being 
essentially an acoustic internal lining having the pur- 
pose of ab5ort>ing acoustic waves generated by inlet 
noises, that is coipled inside the air titer's upper com- 
partment (1) and/or lower compartment (2). the device 
(5) t>etng optionally renrovable f 
vrom the relevant compartments. 
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